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outcomes and increase mortality. 6 However, a meta-analysis reported that treatment of periodontal disease by scaling/root planning and oral hygiene in people with diabetes resulted in a mean reduction in HbA1c levels of 0.4%. 7 Despite growing evidence about the associations between oral health problems in patients with diabetes, there is limited research investigating oral health awareness in patients with diabetes.
Oral health problems and poor glycaemic control
In addition to periodontitis, persistent poor glycaemic control has been associated with increased incidence and progression of gingivitis and alveolar bone loss, 8, 9 salivary gland dysfunction, 10, 11 taste disturbances 12 and orofacial neurosensory disorders (eg burning mouth syndrome). 13 People with diabetes have also been shown to be at greater risk of developing certain oral mucosal disorders such as lichen planus, recurrent aphthous stomatitis and oral fungal infections.
14 There is also evidence that people with diabetes have an increased risk of oral cancer and oral pre-malignancies. 15 Effective oral self-care, such as correctlyconducted tooth brushing and flossing,
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along with regular dental checks, is critical in the prevention of oral disease. However, several studies, [16] [17] [18] conducted worldwide, have shown that people with diabetes often lack important knowledge about the oral health complications of diabetes, and have poor levels of oral self-care.
Dental teams and diabetes care
Recent UK government policy has encouraged the expansion of the role of dental professionals to include wider general health promotion. 19, 20 The dentist is well placed to carry out risk assessment and screening for diabetes, including emphasising the importance of maintaining oral health, especially for people who have infrequent contact with other health professionals. However, patient acceptability of dentists' involvement in diabetes screening and care is unknown.
STUDY OBJECTIVES
The study aimed to survey a communitybased sample of adults with diabetes concerning: 1) oral health awareness; 2) oral hygiene practices; and 3) attitudes towards dentists' involvement in screening for diabetes.
• There is a need for education and training on the importance of oral healthcare for non-dental health professionals involved in diabetes care.
• There is a potential need for the inclusion of dental care in diabetes care pathways.
I N B R I E F

RESEARCH Setting
The study was carried out in clinics run by practice or diabetes nurses in general medical practices in Warwickshire. Warwickshire is a mixture of urban and rural communities. The population is ageing at a faster rate than the national average and health inequalities exist between the relatively deprived north and more affluent south of the county. 21 The number of people diagnosed with diabetes is slightly lower than the national average (3.97% compared to 4.30%). 21 GP practices were chosen because all patients with diabetes are likely to be registered with a GP, whereas only a minority attend specialist clinics. All 76 practices in Warwickshire, covering a broad sociodemographic population, were informed about the study by letter, of which 14 agreed to participate.
Questionnaire
A four-page self-completion questionnaire was developed following a scoping review of the literature and informal discussions and structured feedback with diabetes users attending the Warwick Diabetes Research and Education User Group. The following topics were covered in the questionnaire: a) current dental care and oral hygiene behaviour; b) awareness of oral health problems associated with diabetes; c) oral health advice received; and d) the role of dentists in diabetes care. Forty-eight questionnaires were piloted in one practice during a one month period (response rate 24/48, 50%). No changes were made to the questionnaire or the administration process following the pilot.
Eligibility and consent
Patients attending participating practices were eligible to participate in the study if they had any type of diabetes, were aged 18 years or over, were well enough to participate and able to consent. Up to 60 eligible patients attending a clinic with a designated nurse at their general medical practice were asked by the nurse if they would like to participate in the study. Those who agreed were given an envelope containing an information sheet, consent form and the oral health questionnaire. Patients had the opportunity to complete the questionnaire either immediately following the clinic or at home. Post boxes in practices and pre-paid envelopes were provided. Questionnaires were available in English only, however telephone interpretation was made available to all participants.
RESULTS
A total of 615 adults with diabetes were given the oral health questionnaire; 229 completed forms were returned yielding a 
Dental care and hygiene
Respondents' use of professional dental care and oral hygiene behaviours are shown in Table 2 
Oral health awareness
Respondents were most aware of mouth dryness (43%, 92/214) and delayed healing in the mouth (23.9%, 51/213) being associated with diabetes, but awareness of all other complications, such as swollen or tender gums (13.1%, 28/213) and loose teeth (12.8%, 27/211) was much lower. The majority of respondents reported that they had never received advice on oral hygiene tasks in relation to diabetes from a health professional (69.1%, 150/217). The majority of respondents stated that their dentist should inform them about the importance of good oral health because they have diabetes (70.5%, 158/224). However, only 30.2% of respondents (68/225) stated that they had talked to their dentist about diabetes. Oral health awareness and advice received are shown in Table 3 .
Dentists screening for diabetes
Over half of respondents (53.5%, 121/226) supported the idea of dentists' involvement in diabetes screening, although 23.5% (53/226) were uncertain about this. However, only 20.9% (45/215) of respondents reported they would be willing to pay for diabetes screening in a dental setting (see Table 4 ).
DISCUSSION
Adults with diabetes were found to have poor awareness of oral care and limited awareness of the oral health complications associated with diabetes. Variability in daily brushing and flossing frequency was reported. Indeed, dental care activities were not rated as important self-care tasks in comparison to other diabetes self-management activities. These results confirm the findings of other studies [16] [17] [18] showing a limited awareness of the importance of good oral health in patients with diabetes. Although the majority of respondents were registered with a dentist and attended one or more appointments per year, some were not receiving professional dental care, particularly edentulous patients.
Respondents demonstrated poor awareness of the oral health complications associated with diabetes. Highest awareness was of mouth dryness being associated with diabetes, although less than half were aware of this, which supports previous findings. 18 Lack of awareness and poor oral self-care may be partly explained by the fact that over two thirds (69.1%) of respondents reported that they had never received any oral care advice from any health professional in relation to their diabetes, despite high levels of dental attendance. This suggests that general dental practitioners (GDPs) do not routinely discuss how diabetes can affect oral health and self-care prevention measures with patients. Likewise, patients do not appear to have been encouraged to discuss oral health issues associated with diabetes with their GDP, although the majority felt that dentists should be informing them about oral health risks.
The lack of oral health awareness in the current sample may also, in part, be due to limited education and training for non-dental health professionals involved 22 states that the importance of oral hygiene and regular dental checks should be explained to patients, although training and resources for nondental health professionals to support this are lacking.
The present findings should be interpreted with caution as respondents may have been biased towards adults with a greater interest in oral healthcare or those with poorer oral health histories; patients with more complex illnesses or with significant diabetes complications, if recruited from secondary care services, may have had different responses to the questionnaire. In addition, measures of ill-health in Warwickshire are generally better than the regional and England average 21 so the sample may not be representative of those from other settings.
Despite the study's limitations, the current findings suggest that patients are receiving inadequate oral health advice from dental and non-dental health professionals involved in their care. It is important that patients receive relevant risk and oral self-care instruction so that oral health complications associated with diabetes are minimised. Further development and evaluation of educational resources for both patients and professionals is required, and inclusion of dental care in diabetes care pathways needs to be considered.
There was some support for dentists' involvement in screening. Further research should consider whether people with undiagnosed diabetes would consider paying for this service if dental teams were prepared and trained to provide screening.
CONCLUSIONS
Adults with diabetes are receiving limited advice about the oral health complications associated with diabetes, have poor awareness of oral health risks and their oral selfcare may not be satisfactory in preventing oral disease. The role of dentists in diabetes screening and support requires further investigation. Consideration of training and advice for both healthcare professionals and patients concerning the importance of good oral health in patients with diabetes is needed. 
